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Haploid numbers are given for all 14 of the Heliconiine butterflies found in Trinidad. 
Eleven have been examined in other parts of their range, and show no geographical 
variation in chromosome number. Three species show variation within or between 
individuals. Heliconius melpomene and H . erato vary so much in their color pattern 
that they are usually split into several species; there is no accompanying variation 
in chromosome number. Classification of the subfamily by karyotype matches well 
with the conventional classification. Most of the genera and subgenera have n = 28 
to n = 31, which is typical of butterflies, but the very numerous subgenus Heliconius 
{Heliconius) has, with a few exceptions, n — 21. The chromosome numbers of all 
species in the subfamily examined by these and other authors are tabulated. The 


three previously unreported species are 
H . ricini (all n = 21). 

Introduction 

uch is NOW KNOWN about the physi¬ 
ology, ecology, genetics, behavior, and 
geographical distribution of the butter¬ 
flies belonging to the predominantly Neotropical 
subfamily Heliconiinae; most of the recent 
papers have been published in this journal. This 
paper reports the chromosome numbers of all 
the 14 species found in Trinidad, West Indies. 
Four of these species, Philaethria dido, Heli¬ 
conius ricini, H. ethilla, and H. wallacei have 
not been examined before; the remaining ten 
Trinidadian species all have been examined, in 
other parts of their range by de Lesse (1967) 
and by Maeki and Remington (1961). (Since 
this paper went to press de Lesse (1970b) has 
examined H. wallacei from Guyane, formerly 
French Guiana). 

Methods 

Testes were taken from adult males and 
ovaries with mature eggs from old adult females. 
They were fixed in Carnoy’s fluid (6:3:1), 
embedded in paraffin via butyl alcohol and sec¬ 
tioned at a thickness of 10 /x (testes) or 15 /x 
(ovaries). The preparations were stained by the 
Feulgen method. 

1 On leave of absence from the State University of 
New York at Stony Brook. 


Philaethria dido, Heliconius ethilla, and 


Results 

Haploid chromosome numbers for all the 
Trinidadian species are given in Table 1, with 
de Lesse’s data from other parts of Spanish 
America, Maeki and Remington’s from Mexico, 
and Emmel’s data from Costa Rica for com¬ 
parison. The 11 species investigated both in 
Trinidad and in other parts of their range show 
no geographical variation of chromosome num¬ 
ber, but H. aliphera, H. isabella, and H. doris 
show variation within or between individuals. 
Figures 1-4 show the chromosomes of the four 
species not previously described. 

The use of the name H. ethilla (Godart) re¬ 
quires some explanation; in most other recent 
papers on this group, the species is known as 
H. numata (Cramer) (see for example Beebe, 
Crane, and Fleming, 1960, and Turner, 1968a). 
The change of name to ethilla results from the 
revision by Emsley (1965), and the extensive 
revision of this section of the genus by Brown 
(1972). De Lesse (1967) reports the chromo¬ 
some number of a species from Colombia which 
he calls H. ethilla; Dr. K. S. Brown, Jr. (personal 
communication) has kindly identified this as 
H. hecale melicerta Bates. 

All other names quoted are used in the same 
sense as in the many papers on this group appear- 
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ing in Zoologica , and illustrated by Beebe et al. 
(1960) and Emsley (1963) (see Turner, 1967, 
for a note on the complicated tangle over the 
names doris, erato, and vesta). Authors are 
cited in Table 2. 

Discussion 

The lack of geographical variation in the 
chromosome numbers of the species Heliconius 
erato and H. melpomene is worth noting be¬ 
cause both show such remarkable geographical 
variation of the wing pattern (illustrated in 
color by Turner, 1970, 1971) that most taxono¬ 
mists have split them into several species 
(Neustetter, 1929). Table 1 shows that four 
distinct subspecies of melpomene ( H . m. mel¬ 
pomene from Trinidad and Colombia, H. m. 
tlielxiope from Guyane, H. m. plesseni from 
Ecuador and H. m. rosina from Costa Rica), 
representing four very different color patterns, 
all have the same chromosome number. Simi¬ 
larly the same chromosome number is found in 
five distinctly marked subspecies of H. erato 
(H. e. hydara or gnarica from Trinidad, Guyane, 
and Colombia; H. e. erato from Guyane; H. e. 
venustus from Bolivia; H. e. phyllis from Argen¬ 
tina; and H. e. petiverana from Mexico and 
Guatemala). Thus the evolution of elaborate 
differences of pattern in these two species has 


not been accompanied by any change in chromo¬ 
some numbers (see Turner, 1971, for a dis¬ 
cussion). 

In Table 2, the subfamily is classified accord¬ 
ing to the haploid chromosome numbers. Sev¬ 
eral interesting facts emerge. The subgenus 
Heliconius (Heliconius ) consistently has a 
haploid number of 21, with the exception of 
//. sapho and H. congener (at one time thought 
to be conspecific), which both have exception¬ 
ally high numbers. The other subgenera within 
the genus Heliconius have chromosome num¬ 
bers greater than 21. Eueides has a haploid 
number of 31 to 33, and La par us (represented 
by one species, doris) and the unnamed sub¬ 
genus containing H. aoede have haploid num¬ 
bers between 23 and 27. These last two 
subgenera were tentatively separated from Heli¬ 
conius (Heliconius ) by Turner (1968b), by the 
morphology of their pupae. 

Four of the other genera, Agraulis, Dione, 
Dry as, and Dryadula , frequently placed in one 
genus before Michener’s revision of the group 
(Michener, 1942), resemble H. (Eueides) with 
n = 31. Philaethria is like Heliconius (Heli¬ 
conius) in having n = 21. Podotricha has one 
species with a number slightly below 31 (i.e. 
28-29) and another with an exceptionally low 
number (8-10), which approaches the lowest 


Table 1. Haploid Chromosome Numbers of the Trinidadian Heliconiine Butterflies (New Data), 
with Data from other Areas (de Lesse, 1967, 1970a, 1970b; Maeki and Remington, 1961; 

Emmel, 1969) for Comparison 


Species 

Trinidad 

$ 9 

Guyane 

Colombia 

Bolivia* 
or Ecuador! 

Argentina 

Mexico** or 

Guatemala!! or 
Costa Rica!! 

Agraulis 








vanillae 

31 

— 

— 

— 

— 

31 

— 

Dione juno 

31 

— 

— 

— 

31*f 

31 

31 ** 

Dry as iulia 

31 

— 

31 

31 

— 

31 

31** 

Dryadula 








phaetusa 

— 

31 

— 

— 

— 

31 

— 

Philaethria 








dido 

21 

— 

— 

— 

— 

— 

— 

Heliconius 

30- 



31 

— 

— 

31** 

isabella 

31 

— 

— 





H. alipltera 

— 

30,31 

— 

- 

— 

31 

- 

H. doris 

— 

26-27 


24-25, 








26, 27 

— 

— 

— 

H. ethilla 

21 

21 

— 

— 

— 

— 

- 

H. melpomene 

21 

21 

21* 

21 

21+ 

- 

21!* 

H. erato 

21 

21 

218 

21 

21* 

21 

21**!! 

H. sara 

21 

21 

21 

21 

2 If 

- 

— 

H. ricini 

21 

21 

— 

— 

— 

— 

— 

H. wallacei 

21 

— 

21 

— 

— 

— 

— 


t Lower-Amazonian subspecies, with a slight hybrid admixture from the Colombian-Trinidadian subspecies. 

§ Both the lower-Amazonian and Colombian-Trinidadian subspecies. 

Numbers separated by a hyphen are found in the same individual; numbers separated by a comma are found in 
different individuals. 
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Figure 1. 
Figures 2-4. 
Figure 2. 
Figure 3. 
Figure 4. 


Philaetliria dido. Secondary spermatocyte metaphase. 
Primary spermatocyte metaphases. 

Heliconius ethilla. 

H. ricini. 

H. wallacei. Magnification on all figures X 4000. 
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haploid number known in the Lepidoptera 
(Erebia tyndarus has 8—Lorkovic, 1949; Aga- 
thymus aryxna has 5; and three other Agathy- 
mus have 9—Freeman, 1970). The haploid 
number 31 is very common in the Nymphalidae, 
of which the Heliconiines are members, and is 
the commonest number in the Lepidoptera 
(Suomalainen, 1969). 

The chromosome numbers show themselves 
to be very much in accord with the taxonomy 
of the subfamily as determined by the mor¬ 
phology of the adults and pupae (Emsley, 1963; 
Turner, 1968b; Brown and Mielke, 1971). Most 


of the genera and subgenera have retained the 
haploid number of the majority of Lepidoptera 
(n = 29-32), but the widespread and numerous 
group Heliconius ( Heliconius ) has stabilized, 
as Suomalainen (1969) points out, round a 
new number of n = 21. It is interesting that the 
species with the typical Nymphalid number of 
31 include those which have deviated least from 
the Nymphalids in wing-shape and coloring. 
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Table 2. Classification of the Heliconiinae by Chromosome Numbers in Relation to the 
“Normal” Number for Lepidoptera (n — 29 — 32) 

(Data from Present Paper, Maeki and Remington (1961), and de Lesse (1967, 1970a, 1970b) 


HIGH CHROMOSOME NUMBER 

n = 56 Heliconius ( Heliconius ) sapho 
(Drury) 

n = 33 H. (H.) congener Weymer 
n = 32-33 H. ( Eueides ) lybia (Fabricius) 

NORMAL CHROMOSOME NUMBER 
n = 3l Agraulis vanillae (L.) 

Dione juno (Cramer) 

Dryas iulia (Fabricius) 

Dryadula phaetusa (L.) 
Heliconius ( Eueides) ciliphera 
(Godart) 

H. ( E .) isabella (Cramer) 
n = 28-29 Podotricha telesiphe (Hewitson) 

LOW CHROMOSOME NUMBER 
n = 24-27 Heliconius ( Laparus ) doris (L.) 
n = 23 Heliconius (—) aoede (Hiibner) 


n=r2i Philaetliria dido (Clerck) 

Heliconius ( Heliconius) melpomene 
(L.) 

H. {H.) timareta (Hewitson) 

H. (//.) elevatus Noldner 
H. {H.) cydno (Doubleday) 

H. (H.) ethilla (Godart) 

H. (H.) liecale (Fabricius)* 

H. (H .) ismenius (Latreille)f 
H.(H.) erato (L.) 

H. (H.) ricini (L.) 

H. (H.) liortense (Guerin-Meneville) 
H. {H.) charitonia (L.) 

H. (//.) sara (Fabricius) 

H. (H.) clysonymus Latreille 
H. ( H .) at this (Doubleday) 

H. (H.) telesiphe (Doubleday) 

H. (H.) wallacei Reakirt 
n = 8-10 Podotricha eucliroia (Doubleday) 


*From Colombia; identified by de Lesse (1967) as H. ethilla (see text). 

tFrom Mexico; identified by de Lesse (1970a) as H. numata telchinia, and attributed to the species ismenius 
from the studies of K. S. Brown, Jr. (personal communication). 
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York Zoological Society and to Dr. K. S. Brown, 
Jr., for his critique. One of us (L.M.C.) thanks 
the Royal Society for financial help. 


Summary 

1. Haploid chromosome numbers are given 
for all 14 species of Heliconiine butterflies found 
in Trinidad. Eleven of these have also been in¬ 
vestigated in other parts of their range, and 
none shows any geographical variation in 
chromosome number. 

2. The great geographical variation in color 
of Heliconius melpomene and H. erato is not 
accompanied by any variation in chromosome 
numbers. 

3. Most of the genera and subgenera have 
numbers between 28 and 31, which are typical 
of Lepidoptera, but the very successful sub¬ 
genus Heliconius ( Heliconius ) has, with a few 
exceptions, a haploid number of n = 21. 


Literature Cited 

Beebe, W., Crane, J. and Fleming, H. 

1960. A comparison of eggs, larvae and pupae 
in fourteen species of Heliconiine butter¬ 
flies from Trinidad, W.l. Zoologica, 45: 
111-154. 

Brown, K. S. 

1972. The Heliconians of Brazil. Part IV. The 
sylvaniform Heliconius: a study in poly¬ 
morphism, mimicry, and incipient specia- 
tion. (In preparation). 

Brown, K. S., and Mielke, O. H. H. 

1972. The Heliconians of Brazil (Lepidoptera: 
Nymphalidae). Part II. Introduction and 
general comments, with a supplementary 
revision of the tribe. Zoologica, 57: in 
press. 

Emmel, T. C. 

1969. Methods for studying the chromosomes 
of Lepidoptera. J. Res. Lepid., 7: 23-28. 

Emsley, M. 

1963. A morphological study of imagine Heli- 
coniinae (Lep.: Nymphalidae) with a con¬ 
sideration of the evolutionary relation¬ 
ships within the group. Zoologica, 48: 
85-130. 

Emsley, M. G. 

1965. Speciation in Heliconius (Lep., Nympha¬ 
lidae): morphology and geographic dis¬ 
tribution. Zoologica, 50: 191-254. 


Freeman, H. A. 

1970. Systematic review of the Megathymidae. 
J. Lepidopterists’ Soc., 23 (suppl. 1): 1-58. 

de Lesse, H. 

1967. Les nombres de chromosomes chez les 
lepidopteres rhopaloceres neotropicaux. 
Ann. Soc. ent. France (n.s.), 3: 67-136. 

1970a. Les nombres de chromosomes chez les 
lepidopteres rhopaloceres en Amerique 
centrale et Colombie. Ann. Soc. ent. France 
(n.s.), 6: 347-358. 

1970b. Formules chromosomiques de quelques 
lepidopteres rhopaloceres de Guyane. Ann. 
Soc. ent. France (n.s.), 6: 849-855. 

Lorkovic, Z. 

1949. Chromosomenzahlen-Vervielfaehung bei 
Schmetterlingen und ein neuer Fall fiin- 
facher Zahl. Rev. suisse Zool., 56: 243-249. 

Maeki, K. and Remington, C. L. 

1961. Studies of the chromosomes of North 
American Rhopalocera. 4. Nymphalinae, 
Charaxidinae, Libytheinae. J. Lepidopter- 
ists’ Soc., 14: 179-201. 

Michener, C. D. 

1942. A generic revision of the Heliconiinae 
(Lepidoptera, Nymphalidae). Amer. Mus. 
Novit., 1197: 1-8. 

Neustetter, H. 

1929. Nymphalididae: subfam. Heliconiinae. 
Lepidopterorum Catalogus, 36: 1-136. 

Berlin, Junk. 

SUOMALA1NEN, E. 

1969. Chromosome evolution in the Lepidop¬ 
tera. Chromosomes Today. Vol. 2. (ed.: 
Darlington, C. D., and Lewis, K. R.) 
Oliver & Boyd, Edinburgh, 132-138. 

Turner, J. R. G. 

1967. Some early works on heliconiine butter¬ 
flies and their biology (Lepidoptera, 
Nymphalidae). J. Linn. Soc., Lond. (Zool.), 
46: 255-266. 

1968a. Natural selection for and against a poly¬ 
morphism which interacts with sex. Evo¬ 
lution, 22: 481-495. 

1968b. Some new Heliconius pupae: their taxo¬ 
nomic and evolutionary significance in re¬ 
lation to mimicry (Lepidoptera, Nympha¬ 
lidae). J. Zool. (London), 155: 311-325. 

1970. Mimicry: a study in behaviour, genetics, 
ecology and biochemistry. Sci. Prog. (Ox¬ 
ford), 58: 219-235. 

1971. Studies of Mullerian mimicry and its evo¬ 
lution in burnet moths and heliconid but¬ 
terflies. In Ecological genetics and evolu¬ 
tion (ed. E. R. Creed). Blackwell, Oxford. 
224-260. 



